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@® l 



2 



ffi!E^2 003-3034257 
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^200 2-316894 

m*a s ] nam 1 - t k ^^ 5Igh - 
nmmmn*m<o± ess 2 ©amiss swtsis^ 

man 1 053? «Rfttftt» fi BMMi * ** " - > ^ * ' fc (C * ' J * * < k 

[ M «0] I«I«S6 0 0~6 5 0^UM 

[«**1 0] «flB3Sfl«^^^S^U^>CD9 0%«±# (HI 
[0 0 0 1] 

*»#««*«»*ttc*u *»J»b<* ********* 

[0 0 0 2] 

[t£#tf)&ffi] 

'J ( F e R AM) #»&*lTVx«. 
*J*l**Utt. (IGFET) CD* 

70 _ ? ^^-Hc»Ki-*ifcKJ:oTflMltB«+«. «««>«*. * 



ffl!E# 2 003-3034257 
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# *„t**««. ****** >^*^»«*^* % *™l 



3. 

[0 0 0 6] 



«**«lK:tt. .SliWT^r^WUttTi. Ta««> 

[0 0 0 8] ^v*-^*, 
tSftt V,6. Tl<D*/t***KV tWOU, TIW0 ( 

o o 2) »»M*fc-ttf ftr******™****** 1 " 0 ^ 

[0 0 0 9] 

Jpn.J.Appl.Phys.Vol.36(1997) PP.L154-L157 part 2,No. 2A.1 Februa 

ry 1997 

o ffifEW 2003-3034257 



2002-316894 



[0 0 10] 



[0 0 1 1 ] 



ft IC -r £ ^ t IB t* fe * t * *■ & v • 

L J!v^« 9ttbtf6<,tv * i,aj,w * : '' <w,:a 

[0014] 

thWWA^m f^^KV ****** 
-*K«»#lB»«Cii Bit*) t»hT*«tttoW«'J, 

st .^ feS) , l MiBio*lBTf**«Ui«>*K*-t« r ^< v ^ **' TlRtt ' H 2 

[0 0 16] 
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!|t2 0 0 2-3 1 6 8 9 4 

[0 0 17] 

tt «eaBW»«)±KeaBim!t**+«»««'«*6**» 1<Diltml1 

[0 0 18] 

frW T ©K ft ft^fcSSSi t + * • 
[0 0 19] 
[38iB<Djy6tf>^M] 

(US 1 <DmM<t>l&&) 

h i ~h 1 o », #«Wtf>s& i o«i»«K:«***#*««>«a^a*^ 

[0 0 2 0] 
[0 0 2 1] 

^WMWf 2 ft LOCOS (Local Oxidation of Silicon)^ J: 'J**t6. 
«WWMI2^tB, LOCOSttCi'JWaWM®^. ST 
I (Shallow Trench Isolation) flUgftggffi bT % <fc ^. 
[0 0 2 2] 

* © J: 5 fcfii* ^H$e»« 2 ft ft* A b fc*IC, ^j3ViSl©^nM 

5 ffiSE4# 2003-3034257 



§2002-316894 

[0 0 2 3] 
[0 0 2 4] 

fctc, S/U3>»*lfl!>±ll*TifC**Sf*KXtt#»*fflJ/U3>Blt**l> 

| 5a , 5 b, 5cRtfl«5dS:»«t6. 
[0 0 2 5] 

bWSWCWW^Wa* 1 ' h«5 a, 5btt«?-K 

SI W L 0) — gP £ b T V > £ . 
[0 0 2 6] 

mz. **y*/l/«*AK:SVVt, ^-hiI5a, 5bOM<DPfx*3 

pffl*tt*MS«««6 b ft 
[0 0 2 8] 

„*bTtf-h«*5 a~5 o«DlWWi:«)»«WWW 7 kl ' T * t - *® 

iffi»Mi:bT. fetittfCVDatK:J:y»ftS/Ua> <Si0 2 ) 

6 ffi|iE«f 2003-3034257 
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[0 0 2 9] 

3 a *<C S tf a fi^tttt^f *> ***** «= * « , n a^«t*« 6 a 

ICtU pS**MMMR«* 8 b%LDD«J:t4. 
[0 0 3 0] 

[0 0 3 1] 

«±OJ:iK. il=ey-fe/l/il«AT?tt. p^3a^-H15«- 5b 
^-eODWWCD nS**«MW« 6 a^aotnSMO S F E Ttf«A«4U 
tfc, RlUHMBm n9«*3bi:y-h«IBcK»WfiPST 
•6 b^CJ:otpSMOSFET*W3tl5. 



fiftJ/UnV (SiON) KS»2 0 0 nmffl*SC»*t«. S&K. TEOS# 
X^^^CVDS^U. *i«MW«l0fcl/r:OM;!/Ua 
> (Si0 2 ) Sr*^-B|9±JC»l. 0<.m©*aC**t*. ft*, TEOS# 
*fcJ§V*6?9XvCVD«KJ:y*J*S***»**' » TlC ' PE-TEO 

s ^%^e> = 

[0 0 3 4] 

*v*T. liffllWMHH o±Hftfls*»W«f« < CMP •• chemical Mec 

hanical Polishi ng ) ftlC J: IJ UtMfttft. 
[0 0 3 5] 
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0 2(a) i Z ^®mZfc®?Z>*X<<DJLftZWlW?Z>. 
[0 0 3 6] 

yy^-y (nh 3 ) ^©^xvtc^y, waftfe*!®*™* 

[0 0 3 7] 

X©XStce»*NH 3 ^XvffiKO^ft^t, ******** 
2tlfiNH 3 »W«t3 5 0«* **>/<|*<DH:**lT»rr, »*S«*4 
OOTJ, «*C«*an*13. 5 8Btt(D*«l««®^-ftl0 0W, * 

« i «>«imttWn»B« U5 0.us, ft 6 o 9icB*T« 

o 

[0 0 3 8] 

*©«IC, 0 2(b) C*-TJ:5IC. Il»IW«10»±CBail(ltt* 

*i-*«K*6ft«*nJ» (sasifcJi) lit****. *n«i !«**■« 

R 10±C»UU fl^T, RT A (rapid thermal annealing) IC*»JTi«|« 
[0 0 4 0] 

ftft9H«*a»* (o 2 ) fcr*=i2> (At ) tt^fti*. 9B * cMt 
ft. ft*. iiKBWlsSftflc*©**®****"* 1 i*^**** 1 "** 
<fc v>„ 

[0 0 4 1] 

r©+BBJf l lit, r©«K**S*i«»i®»««®W w ****** R * 

8 ffi|iE# 2003-3034257 
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m 1 2 1% i ©jmimm i o fc©**tt*i&±**»**>**- 

[0 0 4 2] 

^ (A.) , *U3> (SO , « (Cu) . (Ta) , (TaN 

) , y (ir) , ftftf -J (W x ) , * W (Pt) ***** 

0 3(a) ICjR-rWJftt*****^® 1 ******- 

tiu. «WKftiootJlc«*i-*. J-^httWtt**. 

ift^A^a^fW (SrRu0 3 ) *0KftW«UT**Vx. «U»I 

*|c/*X*U>*ttKJ:».K PZT((Pb(Zrl-xTix)0 3 ) (La) 
«S«Wa*lfcPLZT (lead lanthanum zirconate titanate; (Pb^^La x )( 
Zr Ti )0j» til(D»Ml«®^100~3 0 0nm, H*tf240 
nlV^C^L- IftWlWWH^tMt*. **> PLZTK 
|Ctt**!/9A (Ca) t^OVf^ (Sr) fcWHrt-ftX****. 

ft2 09H. #«aKftl2 51C/.ec|C«ftU WWWU^AatHOjfcAr 
[0 0 4 7] 
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»2 0 0 2-3 1 6 89 4 



./**■*«. MOD(»eu. Organic De position)^, MOCVD»»i. 

MM. ±B«W«Mm C «*r«*)Ti«i (B S T) 
vf (7i, (STO) #«Di<»Sa<M*««»+ lll "'' > - 

g (iro „ ) * ***** ' J 2 °~ ? 5 "* B ° " 

o 2 i:Ar«>«*s**v€ni%ii9 9%t-rs. 

, , ST «»U 1 4 a J***, * 'J 'J ' ° ° ~ 3 0 ° » »• «* 

\i 2 0 0 nrntoffStCJUJ*-**. 

******** (SRO) Kft^»**CJ:U»*bT**v>. 
[0 0 5 2] 

fCC. 04(a) c*i"«St*****' e ® :,:S ** ,8i "*" 
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1 3 atbtfffltS. 
[0 0 5 6] 

ma i 2 «d±k, ii0x^^H5t utai 2 o 3 * v 

[0 0 5 8] 

r ,«IU%iK x>^ y ^»tbT©il 2 03 . PZT* PLZTM 
*fctti«f#>tt, MOCVDKT«KUT*A<. 

[0 0 5 9] 
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jgl 5 zmwMist*®^*^'**' 

[0 0 6 0] 

15, SglfiDaSSIBIl 2&tf*IS»l ltmf>yU rtlKJ:y*ofe»l 

[0 0 6 1] 
[0 0 6 2] 

«1 la( flOtUlt/ 1) • «««13a, ±«PSS14c 

( f 2©iti) ^ejfts^-v^s/fQ^rtsft*-^^* 6 *- 

[0 0 6 3] 

*k. 05(b) ic^-rwatMfHti-fti-cwxsftiiW"*-*. 

[0 0 6 4] 

*f, *2©I>^^H 5atlTAl 2 0 3 RS^i-J^S^'J 
20nm^lC«U. *^<Sz* Qfttf* 1 1 0 * 

[0 0 6 5] 

X> **„7»1 5a©±C, «2©JflB»MiKl6i:bTK»l 5 
0 0 n m<Z)Si0 2 ffi& C V D&IC * y tftt* • 2 ® Jf mtt*K 1 6 ©J«*tt, 

! 2 fflfEW 2003-3034257 



49 2 0 0 2-3 1 6 8 9 4 



®WMX*lLXis?> (SiH 4 ) ^'J^>ft^i (Si 2 F 6 , Si 3 F 8 , Si^Cl 
«) J9J:tfSiF 4 **V^*AV.b, TEOSM^t*^. 
XVB© (ECR ft: Electron cyclotron Resonance, ICP ft' Inductively Coupl 
ed Plasma , HDP : High Density Plasma , EMS : Electron Magneto-Sonic) * 

[0 0 6 6] 

06(a) |CSW**1C, «2<DjMHMW16±WftCMP*K:J:»J 
MOOnm^cc^n^. r«)CMP»IC«Wft»iC«« 

2(Z>Jfntt*Ri 5*lBK:««bfey*ort»K:*«t«ft«. 

[0 0 6 7] 

m««l»oT^. ^t. ******** ****Abfc***. * 
[0 0 6 8] 

*K. 06(b) tC^^lC \,VXh**-y (^B*) ^ 57th ' J 
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IC. jiiaiB*tR«B<O^IMW*«M6b©±K:3>*f H*-^ 16d « 16e 
[0 0 6 9] 

y 9 c5 ti •£> o 

[0 0 7 0] 

*E, 07(a) IC*****. * 2 OlMMI 1 6 <D± t a > * * ».*-* 
16a~16fffl«lBS:lir»a©fe»K RF ( * JBSS) =**>**ffofe*. 

iN ) p50n m ««U r^^^-il^n. * 6C ' 

7V ft*vW>**CiFe) - t;^x #i««wfcMt*cvDS 
, * 3:/ **h*-*i6a~i6fft*£c«*&t*»s. w^^- 11 

7 £>g-hffi±T* 5 0 0 nmiS^tS. 
[0 0 7 1] 

«V^. 07(b) KSW-jiSK:. «2<0J!lilBMl 8±W±©*>^> 
Kl Sh^-Jil 7&CMPtttC*U»*U *3>*n*-*i 6 a~l 

ffl ^m>H8J:^-ii7««tt^ yi 7 a ~ x 7 f 2=bT4W8 

[0 0 7 2] 

^oii-e* 2 OT jir4$B»iK i e sue** b fc y *©**»caa u fc* 

1 4 fflfEW 2003-3034257 



!f#2 0 0 2-3 1 6 8 9 4 



Mill 6ftflrt»b*««6H 2 0 ^»XVlC«b-CKft**«"r*T--*ftll 
[0 0 7 3] 

ftC 08(a) t C*-r<fc^C, i2fflir«K16±tiett^n7a 
~17f±C*>W3/<DW6»JtKl9i:UT^XvCVD*ICJ:OSI0i 

[0 0 7 4] 

*C, 08(b) |C*-TJ:^C. U**h**-V 
t±WS 14 c±0*2©»lffllft»l!ll 6WI>^-^I15- 1 5a * 

[0 0 7 5] 
[0 0 7 6] 

[0 0 7 7] 

a ~17f±C»ofelftl»ifcI19tx»f^fftKJ:'JH'f^ * 
Stt ^17a~l7fS8tlJ^. iifi^na~17 

[0 0 7 8] 

^7-7^17 a~l 7 f &tf±»«« 1 4 ctfSKO«lt', 

! 5 ffil£# 2003-3034257 
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B Fxy^>yffi»CJ:y**v&©*lB&*blOnmxy^>^ (Si0 2 *») bT 
[0 0 7 9] 

So 

;^-^m^!a^l^5«20a, 20C 20d~20e 
F 2 0 b &j£Efc"t"£o 

^JUfWACSViT. «l©W»2 0att, P 9 3 a <D-«*K*. 

fi.p.^Ua ±<D««tt^9 H7c CftttSftt. « 2 ®«i 2 0 o tt, 
p ^3a ©*«*IC»ft-h«flMi 1 ^ a |C*-* 1 6 g *«bT*i«S *U 
^UtiU aiC«%i£Vx P 0x;U3 a±«iif^n 7 .ICftttS* 

« »«**»F2 0btt, p^JistctWicWWtW^^ 

17b<D±C**K»*a*V*. Sg3~*i5«>iB**2 0d~2 0e.*, MSZM 

«*Bicfi»6»«tt^yi 7 d~i 7 f ic*ita*i«. 

[0 0 8 2] 

*T*1^5©ffli2 0.. 2 0C, 2 0d~2 0ei:*Mtt*»K2 0 
b <D±C«3lD»IMBtW2 lft»*Ufc«C, «3<DJilMB»W2 1©±W* 

1 6 ffifEW 2003-3034257 
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a, 2 2 b*****. ^*-M2a, 22bli, «>;t*i«A(Dp9 
X ;V3 a©_h«D»«!k*9 K2 0bffl±*. «iSia»**B ©K* 2 0 e ©±, 

©ffi©&S»c^(£ 3 *i S . 

[0 0 8 5] 

SMC W-A2 2a, 2 2b|^{C. Tin JffcW»*&fc* * 7 2 3 a, 
23btMti. m^T23a, 23bli, W^2 2a, 22b 
A£*3affm*ftlt2 1-hlCTiN Jfi:WMft^^ y *K:J:y*J«Ufe«K, IS 
3«D*nittlilR2 1±*»&TIH MfcW»*CMPKJ:»J**U d*UCJ:'J*7 
2 3 a, 2 3b«C»tri:CJ:o , C»*Sft*. 
[0 0 8 6] 

«^T, * 3 ©*F^»1S 2 1 ±K - jg S ©iESS 24a~24e»fet 
IC, f3ffliriii!2 l_htCz:JiS©Bi*§S2 4 a~2 4effl±K*4fflI»« 
iR2 5 6»*t5. S&K* H4©MH»ii2 5?:WbfctlC, IM © 
jflHttftK2 5±lC, W S = fW'Jft6it^-^6SW5. 
&(C, S4fflimiK2 5W#i/^->2 60±i:, ««S/ij3>J:y<fc 
4«l©^-«WI27i:afti"J3>J:'Jft**2<D^-«iR28SI 

(C*ffc"f S. 6H±£«fc 'J F e RAMOfi^ftiS^SftS. 
[0 0 8 7] 

aftfe*i©IW«»«io©±I*wi3 ^si^^^citrtcj: 

[0 0 8 8] 
[0 0 8 9] 
[0 0 9 0] 

^igj-^tSFeRAMfll NH 3 75X*V&Clg2tlfcV^ 1 ®JIISI«BJft 

! 7 ffill#2 003-3034257 
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[0 0 9 1 ] 

*ftt>(DF e RAMtt, 1 h 9 > * £ 1 * -V A° # tC <fc o T 1 hf * h £«| 

atsiTica?**;, 5 s - K o M , w i M u 77 

[0 0 9 2] 

;l/<Z)^•v/^ 0 ^^^cSg^$tlfe^MS^S*^v^S^^^ "0" , ^£>i£&c{SvN» 
M i" tWWr-T*. t£oT, 'J77l/>^*^^J/«©»i*flfilt * 

<w<^«w^ffi* (+p r ) ^v^txi^Mii c-p r ) t(orafciafea 

[0 0 9 3] 

PtermiillftftiSo *<B#L * ^ — SiE<7)A;i/X &*«V * tCEPillbfe il gJC 
*^ylS/*lCl^TA;i/X#0 VtcM£i:£lCffi£«?ifW:Da T*S£*U Da te 
[0 0 9 4] 

if, ^©FeRAMCo^t "0" i: "1" <D V- SrlBlt L £ 3 5 
. EI 1 1 <D <fce>fcv-^>#tt##£*lfc 0 #H8£?£j®tf)F e RAMCo 

vnT "0" £ "1" <Z)v-y>S:MSEbfei:i5, HI 2 <5D J: ? &v- s;>4*tt 

[0 0 9 5] 
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*© -5 (Da +P) X0. 6 0';7 7U>Xt^fflifi*T 

ftfi, -£<DU 77 U3/*-fe*©«*1K«J: y fc^SffiWfC&SflJsictf, P 
ter««*K:j:Stfy hl§©*&T*ay. " 1 " ##&;RLTH*. U7r 

o" fi#&^-r 0 

[0 0 9 6] 

mil, 01 2 icasvNT, y 7r u>x-fe;i/©M#fi«c©sag* ? " 1 " fs^© 

"0" i:X*>ofc»^K:W:, «##8i{C|»LTV-^># 

*&v>;ifc&3*L-o*.5. tot. Hi l, Hi 2t^PPfgti 3 tc, 'J7rV 
yx-ZAom^mm&ffit " i ' fiitf'J7ri/>xt;K5f 

"0" «*<Dffi«©*#J£v^fca:, -ftv^tv "l" , "0" 
©V-S?:/#j£^.r HI 2lZ&tf2> "1" . "0" «#©V-y 

>ii. Hi lCStfi "i" > "0" ffl^fflv-yvinUKftoT^sri: 

[0 0 9 7] 

3&-f SihtCcfcoT, HgSibtFeRAMr/l-YAtl/t© "0" , "1" 

v- y > * rt^t^srt i£ e> friz* o fe. 

[0 0 9 8] 

E-TEO SCDJiOSfi^^fCNHg 7°vXV®SS:fio M?*>&V^<£>ji^-e&£ 
. i©NH 3 7 , 7Xv©#fflC<f:y, 3ft«mi*Bt©TOT»«fli<0BBlfilttS:fil-ha 
*, **HCfPV^aR««#*^^2/*<©49ttS:l«a±a*, "0" , "l" CDX^<y 

[0 0 9 9] 

[0 10 0] 

l/^ftt7i>f A-t^V h$!l5e (Fai!-Bit-Counts ) & ? ? o £ £ d 3 , * 1 JC^ 
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fie*©^ 1 / 1 OSSfCFail-Bits h 1fiHi* fe. StllCfc^T 

[0101] 

Ml] 







S/n 




¥*3 




fit* 


-45°C 


1 


23521 






2 


28023 










3 


33622 










4 


36938 










5 


36977 


31816.2 


10 




+85°C 


6 


1 








-45°C 


7 


4531 






(NHi-PLA 


8 


6175 






agjij* u ) 




9 


4665 








10 


2001 










1 1 


1336 


3741.6 


1.2 


+85°C 


12 


0 







3HS7a — : (1) SS(RowB)write @25°C 

(2) IR 'J7P- 250°C/1 min 

(3) SS read @-45°C, +85°C 

[0 10 2] 



kr3T% *||MI(Z)FeRAM(:fe^t, 012 (7)*gS(7)<fc "5 IZ "0" 
"1" <&V-y>#/A#ofc»K *!1 <2 ie>(CFail-Bits 1 / 1 0 IZ 

*tcftofe}^e>-e**. o*u. nh 3 ^^x^izmzti&mKDmmmmmi o 

±KJf?/*UfcTiflt0> (0 0 2) Hf©BWttftrtl±a*fe«, -^^TiK 1 
1) fcBMfcSit, TiO x Rt»j|b t *©±*K:«1©*««1 2£LX?m* 
rtRUTTIitiftJSrttS. f0±t:PZTl?:MU, PZTl?:7--;i/ 
«rbTPZTBli#©IS»ttftac«**ii:*i«-e**. 

[0103] 

*2lt |gl^®ra$fi«mi 2tC*f^^NH 3 ^5X7ftl©f*a)l^^ IS 
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Jfc»*S:3fciai-r*»*it«Ufe*IMS«S3RbTV^6. fcfc, Ti (0 0 2) ffl<Z>± 
K»fiRanfePtB|T»tt (1 1 1) BB#3Sft. Ti0 2 (2 0 0) fflf±C»MKS*lfcPt 
JSlT'li (111) fftfatl*. Ti (0 0 2) tt, g?fbtCJ:oTTi0 2 (2 0 0) ® 
(2 2 2)ia(lll)itf*t'fe5. 
[0104] 

[*2] 



NH 3 -PLA WJ»ICi*TW*«teJ:UtPZT©ElR)ai«JtiR 





nhb-pla 


Ti(002) 


TKM200) 


Pt(222) 


PZT(222) 






1 104 


718 


39849 


5000 




*U 


13435 


4068 


199909 


1 5000 



[0 10 5] 

S*l*Ti (0 0 2) , Ti0 2 ( 2 0 0) ©@B(«I3SS SrAfftlC |SLkS it, t<Dmik* 

IX « P Z T IC * T'^# S T V* 3 r i: & fl « . 
[0 10 6] 



[0 10 7] 

[S3] 

NHj-PLA WJSIC <fc-5Ti0 2 <7)¥«imi5 (AFM»£tSJR) 





NHa-PLA 




ft* 




2.328 


8kA 




1.712 



[0 10 8] 
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Tenure**. 

[0 10 9] 
[0 110] 

[0 111] 

t!5f, NH 3 ^vXV«ia$4xfeiiiei^atCOVATNH 3 ^5XT»I»S«fi 
T^M&ilSrttifey, -e©NH 3 ;/9Xv&3i^lll<Z>ffiT<Z>MIS3:8iSfe#), 
*#Sre#tt«T©«fce> &H!ift£ bfc. 
[0 1 12] 

*r, mi 3 iZTx-r «fce>tc nh 3 -f^x-rmmznt-mmmzit^ ^mmm 

[0 1 13] 
[0114] 

«10DW»tLT. S/'J 3>aS*J:#©itMMII*ffi«:NHg ^7XY«llfeS 
fc, iOHR±ICTi||tft#}ftb£. f2«)M^tlT, i/ U a 

>*«±*»Sifi»K*3D?:NH 3 :/5Xv«3lbfeftK*»K2 4B£|HIS«b, o 
V*T»l»»tt±tCTilK«:J§?J*Lfc. JSSOtttttbT, J/'J3>i*±*0»ilK 
^®&NH 3 ^7 XvjJLl b C^HIC 2 4 triM b< o^T*n-#-&;g^ 

TitfilSBl-htci pa (>f y^nt:;i/7;i/3-;i/) fcfc*iru RAb. ov^*^* 
K_btCTi|EfcJgj£b&. 
[0 115] 

tl€>NH 3 £>#;*8fE*& 2 5 0 seem, ^--v 1/ X\H<toK.J] £ 4 Torr, IMSI:4 0 
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ox:, mmc^ztiztismwimMnrtv-*: 1 o ow. ^5Xv»*««tc« 

»a*i*WJS«*»ffl^r7-S5 5W, ««• |gl©»IS8Sgiltg[S©HEIIS:3 0 
[0 116] 

fit, 01 4{C^-TJ:-MC, 3 <DTi||{©_kS© (0 0 

2) 0>ffitiI&K&Xtft[§Wr& (XRD) CitJJISlfetri, »10tM*Tftt 
(0 0 2) Sl*l&g#iK<&»J, fH2©|WT'li (0 0 2) BB6J»,K#*jB(CT 

*MJ, fsoWfeU: (0 0 2) HtfomKtflBMk-*-*. 

[0 117] 
[0 118] 

JK4©tt»fcbT, 5/U 3>lfi«J:2f©J|t»lt*ffi&NHg ^Xvillfet 
ic, *^Uci£«i±1*tc, ttSJBUilCTiR«:^jftU^. fll 5 OWMh Ut, S/Ua 

CD^lB&NHg y7XY»ilfet(C, NH 3 :79XVlClg£*lfe*e*gi|£<Z>«®lC*f 

i/t*&i^5*ffiyif b^*7A- (sj) ®a$:ffi\ ^<DW^Wim± 

[0119] 

fcfc, NH 3 ^XVjBiifflMtl/T, *MU~tt»3 fcfftft-r«M<Z>NHg ^ 
[0120] 

fit, HI 5(C^-T <fce>lC, fl54~*6CDtt»O#'»0DTiJ«a) (0 0 2) © 
@ai6J5£g&XRD{C«}: UMfcbfefcrS, »6©«»<0Ti (0 0 2) Bfflttftl* 
«4©K»©Ti (0 0 2) M«UK(CJt^T^MKlfiTbT^«r2:«(i3»«. 
b*»U SS6(0tt»«DTi (0 0 2) IBft8lgfi, »5©K»<DTi (0 0 2) BM 

[0121] 



mil# 2003-3034257 



#2002-316894 



[0 12 2] 

O*«jR*K:J:*TiKlfiItt<iD3eft(0jRHtt, **t* e>4T,£. 
[0 12 3] 

o*y, 0 1 4 ic^ufc «fcc){c, nh 3 ^^^mmmz^izm^nr^mmm 
ammtf i p Altaic * unos bfc. -taJiftfcbTH:, it kj: 

I P Aici&iK^nifolSU -eoD*®©H 2 o #^LTffift'l£#«?Sb 

*l-5 = 

[0124] 

01 5tH m.W¥x.v h^V'yrt- (SJ^ttS) «k l J ifiifjilK0>*H 

ftfcTiK©Ktott#ffiTbfefc#*.&;riS. 
[0 12 5] 

NH 3 ^9>C-7{C«$tlfe«fi^<Z>^:^StC<fcS^btt, * 
«,ffcD*^-7b^SbTv^r iifc&s,, fit-, nh 3 ^^X^izm^i\f~mBm 

ICTiK&Jgffc-rtUf, Ti&©#ffc&|»tfS©T?ttfcV^£,&V^lift&fT ofe. 

©aafcicty. 0 i 6 ca%-t .t'i fc;fc> 0i6©««i{c^-r 

[0 12 6] 

016lCj;tl{i, NH 3 ^7XTffiit©»iI5:4. 1 X 1 0 _6 Torr £ v* i ^ 

B;ffi*fc«*i/«»*n3rriiB«o (002) si«a»Ktti»v%ii4it»-r*zii:««fl 
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[0 12 7] 

LfrU NH 3 75X-?lzm2nt~m&mi 7 0mTorr £feM&~e& f g U 

n*Tiiio (002) mm&mitJzMWLfcftmttet/uzmftte^ftmt-e 

[0 12 8] 

^TMlW^fe. Hi 6©H|jiJS*i:Hl 4, gl5ffl*M*t?: 
^fctSh, NH 3 y5Xv«tastifeJft|»K©*H«»©«*H:*aitti<©*4)-«« 

[0129] 

(C, &S^<-e©*BJblc¥<TiJK&^Ig-rs*\ ^©*ffi$:^^tc^«Lfe^ 

KttTijjRBtWK: i p Ammz&untzxufi&w 

[0130] 

• arti»l»liJtK:Ti«tt*^j«i-«fe«>K:«Ma*iftiS«<Z)-«S:H i 7 tea* 

-f. 

[0131] 

017{Cfc^T, K^JSjH^3 1 (Ctt, D-Kf3 2, 7>D-KI3 3, NH 

>A3 5*^ij^StVTV^. KS«ii^3 1 fctCtt, >?a:^ (¥2gft«* 

) S:«Hl1-SnjK-y h 3 6*^y#W?>*vTV%S„ 
[0 13 2] 

M^mm^3 l WWJxiil X l 0 _3 Torr©S^^{C*|Jt$tV^. o n 
-KI3 2, 7>n-FS3 3, y^Xv38£^-v>A3 4 > 
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;>*3 5%>ffiJfe©*2SS:fKJI*K:«:oT^*. 
[0133] 

n- K*3 2ft\znmtitlfrVaL/\3 0±^C^±i^ifi^lgA^^;StlTV^S. *b 
T, O- KS3 2 ft©? 1^3 0 SD*>y h 3 61CJ: 'J ^5XY|64f t>A3 

»&^3 lrtS:ftftLT^f*fir>A8 4«CCiA3 0 SriS^-T^,, S 

Slt7>n-KS3 3/\i)z/\3 0 SMJffi-ts. 
[0134] 

£ tile* v. *ftitg:IiUn?«, nh 3 :/9XvK:«34xfc*»c*«K:r»s*i'*'-c, 

[0 13 5] 

m 1 1 <©±(c^ i nmrnm 1 2 fcjEMft-rsrfctfff-j- uv*. 

[0 13 6] 

#CJC, NH 3 ^^Xv^aStlfcilfiltilJlfC^atlfcieKOTiBti:, nh 3 ^5 
XV^a^tl*V^iiie»IK-hiC^Stlfe^2C7)TiK©*tV j e*X(COV\T (0 0 2 

) cdd *j * yyjj-yfZWfehfctz.a. mi 8 izjjkir& 5 

(0 0 2) m\%Zm~?yl-9K^>^T, mi ©Tiffi|G)tf-^«^2CDTi^©tf- 

{covNT¥«M£#<*£i:.r-5, Hi ©TiJKcD^ffiititt 3 . 9 8° fc^Kfc'J, 
jrg2©TiR<0i|HMRtt6. 8 8- £j£<&ofe. 
[0137] 

£*UC«fc»J, NH 3 ^9Xv«ffla*lfci»»fflt±K:^fi)ta*lfe*l©TiK<0 (0 
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[0 13 8] 

*. D*;*>y*-^tt, *f, 2 e/e(D«j£-C2 0 £Ti (0 0 2) ©fcT-ir 
fifi. 3 8. 4° tfi£lCB}£U OV^e S: 5-3 5° StlotK^tlfec 
[0139] 

C, TifflLfcOPtRO) (111) BBfpJ, Ptg±0PZTl^) (111) KfeKD-tfi 
[0 14 0] 

*4jC**ltf, NH 3 ^5X7«iaftfe«»l!(±(DPt|){fc P Z TK© (111 

) BBie^asstc^'tsAatt. nh 3 ^^xv^a i g|$t^^v^$e»K_h^ptM^ p 

[0141] 

[*4] 



NH3-PLA *FJ»lC«fc-5Ta*«i 





NHs-PLA 


Ti 


TiO? 


Pt( 111 ) 


PZT( 111) 






6.88 * 




5.45 


8.98 , 




*u 


3.98 * 




2.97 


4.1 5 



[0 14 2] 

#CIC, NH 3 ^ , vXv«ia^Tfcnfeiiie^^ro±iCTia5:^'f St, TicDBBrSJ 
[0143] 

*-f, i/'J3>if±l;PE-TEOS J; »j&«llltllfc 6«gffl^5:M^ 
X-f^X-^vm^^^ *©«IB»BI±KTiilt:»*l/fc. »v*T, Ti«©Uft 



ff}SE# 2003-3034257 
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[0144] 

/\0)Pp4>(Cen) hMffl (OF) ©Stf^ft < BBlttSftKfeffiO)^ &C < & * (0 
0 2) HnaK##*ICX^j||«2:&ofe. 2#BlCl«V^te, N 2 T*$>^>o n 2 t- 
tt, H«^*K:|&^»*UT33y, 9x/\||ia , XfKlftSfc*#l«<ftoTV^S. * 

il^Aofeo 2 w 2 o -eit, ffc<D#;Ucjfc^#«fc: (002) BfflftK#JBvt|9 

[0 14 5] 

ft6ft«it*fc#ofe. nh 3 4:*&, n a 

H ^Aofe^^S»tfc5^VNAI>o 
[0 14 6] 

t*b(3!)2ga©9x;>Sff8U 7-UxSE*#^3t3««tf (FT-IR ) Mfe 
Sr^ofco SB 2 0 &C^t\ 

[0 14 7] 

H2 0IC<fcfttf. Si0 2 S«JCNH 3 :/ ^ XV^LS Srff O SiO^CDO-H tg&ifi 

*4>u n-h te##*ftrr*£ fc*fc«*ofc. 9a>»*^6JKT 

[0148], 

021(a) tC^-t^lC, NH 3 y^Xv«ta^^tlT^?&Si0 2 K^> 

*®&csaisi (o ) K^MtBb-cjsy, mm co ) (to 

S*©Aofe^ (N 2 0 or 0 2 ) #H«T*^^XV&%^Sii:Si:TiK^SaiBl§3t 



ffi§E#2 003-3034257 



#2002—316894 



m^-^s.*^ < & o T v> s *-> £ T? « * V \ *>> h <o tl S . 

[0 14 9] 

•etUCMUT, 02 1(b) IC:^ «fc?fC, Si0 2 *H-tiCNH 3 ^^XTjill?:!! 
e>£, *H#fiC#«"tftO tc^ig (N ) SHf©N ©fe^-*© 

t£&\t, h hS*iTv^*i:#*.&*i*. *ofeftSi0 2 o*li*STii: 

£ # b T £ i£ * fa £ c tt £ St -ft « i t # T* S 5 t % * T V » £ . 
[0 15 0] 

[0151] 

3 tfXfcHV*-? C, (N 2 ) ^Xt** (H 2 ) A'^.?:^7Xvf6*^^>Art 

ICSItA-r-SClhtj^^&tl-feo fit-. N^tfHgW^vXVfCSiO^i^M^eb 
fctftfC«MtK±K:Ti«S:^«'r*W»S:!MJ[^KUfe. *4x 

[0 15 2] 

**l£CDfitfS|-©TiK<D (0 0 2) ffifaCo^TXRDT'BS^fcilwS, EI 2 2 
[0153] 

9X>rS:fflV\TfP«a*lfett»lCifc/<T, TiflgCT) (0 0 2) HMaft&tfffiV* - 1 
tfflofc., ffiot. TiK^©BtitCSi0 2 ^©*ffi{CN-H *g-&5:f£5 fe#>{C«, NH 

^>^rttc#A-T«4:f *A<z>J«ltje«-C (0 0 2) ffi|fij»«© 



fi}|iE# 2003-3034257 
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[0 15 4] 

£^3T% N-H »^SrSi0 2 Ka)*iifK:#<ff*fe»tCtt. B2 scstiii: 
[0 15 5] 

2 5 0sccm, ^^>^«©ffi*ft4Torr, ««&C«*&£ ft*iSJSI»«W0>^ V - 

hoow, ^9x-T»4iii«K:«»an*ai*i*««©^9-«:5 sw, mm 

• «lCD»iaiil8»IWB©eiBft 3 0 Omils, y^XvBSWWWS: l*Ki*J6U 
[0 15 6] 

H2 4CatA5i:, »*JC«»S*lS 1 3. 5 6MHz 
jtS-^tfSiilKlilK NH 3 ^©^WSrffiJlbTfeTi (0 0 2) <Z>SBr*J§& 

[0 15 7] 

£ 2 5 0sccm, > AW(3Q)£A & 4 Torr, HSS?:4 0 0 o C, ^^Xv|54 
[0 15 8] 

H2 5CjVTJ:3IC* Si0 2 K^NH 3 ^ XvlC $ & $ ftT V** *IBW* 
V*«£, Si0 2 KJ:(Z)Ti (0 0 2) 0>Hftttft*ftS < fc£ - t***^c 
[0159] 

2 5 0SCCIH, ^>Aft(Z)jE*£4Tori\ g«?SJS & 4 0 0 °C . SSiC^Stl 
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;t>7-S 5 5W, ««-«5l©*IHWa»Btiai<DeitS:3 0 OBilstc»)feU 3 & 
[0 16 0] 

sio 2 «ft»K*iiT?©N-H »&#Jtfliu rft£J:»JSi0 2 *MMI_h©Ti (0 0 2) 

[0161] 

rODiBl«Itt©«[ofeTia© (0 0 2) ±K*Mt«:JgJ*'r *<04MtttTiB( 

«t4t. mfammw.isfoiz.tt-tz>mmm<D (in) «ra»K#i*<fcs. a 

pjtc, ^©<fc?&BIft14©&v^«)K©±tcPZT&£:\ ±iabfe3£^S^a5: 
JfiSBS^^WK^f-rsMW^KO (ill) SBtRj&gfcSfcS 

[0 16 2] 

±ELfc^2ii, TiKCD^ffcI«t±Ao"t^3%©©, TiBI©@Bftt4& 

oTTiO x Bt±©PZTBt©»SftttS:a<'r6i:vO-«-!»»*. **iBWMc*> 
[0163] 

&1&f5©0. 1 8 /t m^ipgCDF e RAM©TSa«©S#3ti: bt, Ir/Ti i: 
[0164] 

e-rt, Ti«©BWttt4A<fty. ae>jcTiiR(o±tc«ijian*irjK%Tia"e* 

5 T i a? © SB ft &C 5 ( £ "f e> 4x T IE ft 14 *< A < & -5 . 
[0165] 

HP*,, NH 3 y9X-rK:«anfc«ll©*l««MiKl 0±TttTiKO««tt««A 

3 1 ffi!E4$ 2003-3034257 
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tt%&<&£o lot, Titt, Ti x KX«Ti 2 R<0±OPt, Ir^«*&MR© ( 
ill) 1BI5I3S,K#1B < fis *J , S&K. -£0*&«lglO±K:jg/*3ftS&i$«# 
Kffl (111) BBra»*«<W<ft*. 
[0 16 6] 

S«« i^© J: -5 Klffla-T 6 *»S:io%bfe NH 3 ^7XY« (PLA) 3 
tlfcMra$fi»)8i©±*©IrK±ffi<© (111) mm*m+\£- 9 
£fc*Obf-*©¥ffi*I#/h3 <ft5It* ! fc*ofc. 
[0 16 7] 

i2 6H 4Mtdr^^^-^tciSll^MmT% 2 e/eftir (1 1 1) WO 

^*T'fe5>o f it, z = o- , I-90* c(in) wzm-tif-ttimti 

[0 16 8] 

±lC-etl-?*lMOCVDtS6(C«fc»J PZTK&i«L, fffltCPZTIffl (1 1 
l) m^^^M&hf-tz. 5, 02 7tc^f ?>ftfe„ 
[0 1 6 9] 

02 7(Cj:*Uf, NH 3 rf*? Xv®13 tlfcMllMIIO-tC Ir/Ti fflt «: tf- b TJgj* 

s*itPZTi±ffi© (i i i) ntotcTfc-tv- 9 *fe> -totr 

- ? o#ffif@#/h3 < & £ - £ # *5 o fe. 

[0 17 0] 

02 7&, 4*J-*3i-*K:J:*WJeiS*"e, 2 e/e &PZTO (1 1 0 

) , (ioi) BfflMffes3 i" #itttcaa5tu ^-o^icfefey^i (%) & 
se-fta*TW3ebfeie*T?»*. fix> 1 = 35- ©&vMf-*w:PZT (1 

1 1) ®^Cj:5=fe;©T'fe^o TiROTifiOJBiattJMUcNHg (PL 
A) *fi HZ IrK±®PZTlO (1 1 1) fio«< «fc 

«. L*>U SiaSfi^mfCNHg :??X-?»3i:#fti>ft&^«*fCli, IrK_h©P 



mH#2 003-3034257 



iRp2 0 0 2 — 3 1 6 8 9 4 



Z Til© (111) ©e-*#»<fio« J 'J>*»Jfc#S. 
[0171] 

ism # & p, tiNH 3 y 9 x v $ n tz m %zm&m z m -r s * * n t/ * © q sw© # 

[0 17 2] 

[*5] 

NH3-PLA *r»lC«fc<5M0-CVD-PZTtf)Qsw @1.8Vi±t5 





Qsw @1 .8 V 


NHb-PLASU 


24uC/cm 2 


NH 3 -PLA*r U 


2 

31 AtC/cm 



[0 17 3] 

fcfc. nh 3 ^>C^c$fi*iBI£®U *0)IMiKJ:C»*an*Ti|i(0 (0 0 

2) Btttt**»a**Cli:ICJ:U, EI 2 8 \Z^k~? <fc e> C, Al-Cu/Ti, Al-Cu/Ti 
N/Ti&^(D«JS&!»»K±^«« , t*-i:*-±oTAl-&AS: (111) &Cjtux.£ 

fcfcfcic, mu^ b a v>f ^ u - S/ a >f tt & ±»f s r i: *^ t s . 

[0 17 4] 

Ai#^<z)«reis: (ill) ictisiktci^xi/? bnv^yu— 

e#«<fc*cii:tt, *0>J:-5fc:fctt®* ®tce«#*S. fib, NH 3 ^7X7 
[0 17 5] 

® M. Kageyama, K. Hashimoto and H. Onoda: Proc. 29th Int. Reliability 
Physics Symp., 1991(IEEE, New York, 1991)p. 97 

® T. Mitsuzuka: Jpn. J. Appl. Phys. 31 (1992) L1280 
(l2(Z)«©fl) 
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. * i mmmmx- «, &mmti>m * * * v * c * y * fe » o ^ t 

[0 17 6] 

*-f, 01 fCa%bfe«fe^fc, flS10»IWi»»Bti 0©±iSS:CMPK:J:y¥« 
-ft-r-6. -€-05#tC, 02(a) IZjji b fe <k ■J C, * 1 JflBMMMSE 1 0 &NH 3 
T(ClSi- 0 NHg 75XV*L«©*fe#fcbT, *-V>^«K*A3ft*NH 

C9#;*.8iES£ 2 5 Osccm, ^■•V > AftcDffi* & 4 Torr, g WL iSK & 3 5 0 °C , 

ft*JBB««Ct»tt7-«:5 5W. «S • 1 (DM&WmWmomM* 3 0 0 mi Is 
[0 17 7] 

?mc E2(b) (c^btJ:e){c. nh 3 -f^x-rmmztxt-miMfflffiBm:! o 

©±(C^r^Sl lS»«t*. #*66JgMK:J3V*Ttt, «f»W«l lilbTTijf*: 
Xrt?#&lcJ:»j*Jft-«-«. TitflH*l lit. *KM,8S: ^iaicKe bT 1 0 n 

[0 17 8] 

»^T, 03(a) Ic^bfci^tC, tp RUI 1 1 tf>±tc8l 1 ©tgSK 1 2 Sr^fS; 
■T*. fib, *^16J(5»Ttt, $lffl*ill2tLt, x^v*c**;-f vv 
-f 'J (Ir) Bttt. 2 0 0-4 0 0 n m, 4 0 0 

y;brf>#Xj±$: 0. 15Pa£b, # <y h bT>f V W A&JBW 

>v h • assratcBJanfsDc^'j-s: 2. 6kwh-r-5„ 

[0 17 9] 

ff! 1 1 2 ©_htC3£0§S#BI 13tbTPZTl6l20n 

m©fsciwt5. fib, ^mmmmx'it. ^i^^fft-MocvDaic 

[0 18 0] 



fflll#f 2003-3034257 



#2 002-316894 



6 2 0"C£-T5o fbT, PZTH£«Eic-f STtfg©?^ PbCOjg^i: LTPb(D 
PM) 2 , Zr©Jgf4i:bTZr(dmhd) 4 , Ti©«»fcbT, Ti (0-iPr) 2 (DPK) 2 #ffl^ & 
ft*. **l &©««&, THFK*/l/Jt3%©*flrTMS*S*T*ttfca4xfc# 

«Tf«-(b*c«aan, *fl;»T?i*m.tf2 e ot;<©aflr*THFfcfc%fc*fc 

»*i:a-&bfe«K:S/-ir9-^'5» Ffc»UT*-*>A|*©!S 1 ©*«Bt l 

3 .tcftsfftt&ft*. 

[0181] 

XtfO. 3 6 5nl/min. , ZrJRi|5*#X # 0 . 19 6ml/min. . TUR»:tf*#0. 
17 5ml/min. fCig€£*U 5 0 5»|«Tf ttPbRffif^J^O. 3 7 6ml 

/min. , Zr£ft#:*#0. 2 7 7ml/min. , TiJRffstf^^O. 2 14inl/.in. (C 

[0 18 2] 

*©i3fc*frCJ:y»J*SftfcPZTBfcD»S»l 2 0 nmfS'J, *©3il 
j£t± Pb/(Zr +Ti) =1. 17, Zr/(Zr + Ti) =0. 4 3T'2oofc„ 
[0 18 3] 

MOCVDSfU'J^^tlfePZTltt. HftftStlT^ftOT*, *gJMfc© 

<& © t — - ;w±#»& S 4X -5 . 

[0184] 

fcfc, g«ia«&6 2 0 1 ICSJILTMOC V DiStCi U P Z TKSf «t5 
m&K, PZTR^feft (Pb) #TKf£»UTTIl««fcfc**l<&**Rl 2 
CDSiJ&^ciR^PbOl^a^jSSft'r L£V^ T*PS1i*^ © U -?«Sf&#:*£< 
45lBt45. 5 8 OTCfTfltf, P Z TR* e>Pb©8£*#l»itS 

#|i|ig^Ji©J:e>fcPZT©Kftft±#0*i&v^ 
[0 18 5] 

■eODi^J&^m^l 3(D^(C^^T, 03(b) fC^t" <k §tfl«^ 
II 3Tf**PZTKO±tC«2©*«Bll 4 hLTIrO x Ot £ * * v * tC <fc »J 
2 0 0nm6DiaCi^t5. IrO x Bl«, % 1 ItfflMUnflftC 2 *-r>y 
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[0 18 6] 

7fc»C, 0 4 (a), (b) , 0 5(b) (C^ b felSfC&o 2 ©>»SBI 1 4 , 3tf§ 

3, £1<Z)#«0(1 2fttf*IHIMl i tJ«*/ , c*-=.>ir'r*rJ:CJ: 

JR 2 1 4 li±gp«« 14c, 3£««^m 1 3 &mmfom 13a, Jg 1 <0 

•111 2%.Zf$mmi lBTMil 1 ai&S,, 
[0 18 7] 

[0 18 8] 

JSt±©J:3fcXgK:,J:»K TSPSffil 1 a «: STi«f»IBI* 1 II*. * 1 * 
J6^*'T»»WUfeJ: , 5tc|fi«BtcSieftottK:Blfilb'r (0 0 2) KftM&tf]* 
<*«©Tf, *©±K»*a*l«Ir»l<0#«ill 2© (111) BBft&StfiS 

[0189] 

£6tt, TttMl 1 a ©«^ fcffijt £*£»-£•© I r«© (2 2 2) ©XRD 

n 7 r -f ;i/ © ¥ fit CM & 5^ b T v * s „ 

[0 19 0] 

we] 







Ir/SiOz (a*) 


8.8° 


Ir/Ti/SiOz (ft*) 


4.5° 


Ir/Ti/NHa^XvAM/SiOz 
lr/Pt/Ti/NH 3 y5Xv*&i!/Si02 


1.6° 
1.4* 



[0191] 

*6tC<fc*U*\ NH 3 ■/9Xv^SSnfcSi0 2 $e»a_h{CTiKXl*Pt/'TiKS:^- 
UT#J*StlfcIrfl|© (2 2 2) fflXRDffitil. 6° , 1. 4° fc/hS < 
&oTV^©T% Ir§|©yi/-f (2 2 2) Ufa^^C jgo b UttM t 
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fcoTH*. fcfc, (2 2 2) BBlSJtt (111) 
[0 19 2] 

a as, sfiiaijii i *«rii'r«TiiK© (002) Bjisi»** { i«<fco'tv**©-c 

x K©B!iaittl*TiKOBBlfiIttS:9ISf oT A»ft«»i:'&oT*3 tc^bfe J: *> 
[0 19 3] 

«i©*«ki 2 4:*iffljii i©A#-->yKJ:y»j«atir (11 

1) Btt9ftff0KVtTflMMi 1 1 a±tC6 2 0TC©«V***ftKTMOCVD8s 
JCi»JJg*a*lfcPZTR«*MI|l 3 att, 9 0 %«_hffl ^ l<"f >©fiil*l£:*« 

B(c£ft& (ill) 
[0 19 4] 

rtllt TgP««l 1 a©fflflftt«:&<'**fe«>fc, NH 3 ^XVfflS^nfc 

m i ©sraife»Ki o©jnctpfa® 1 2 1 it omcKiei*ifti««aiofebfeTii)t 

#»J*T*£*©T», -tOiflBMl 2±©Ir««« (111) CJIoTKIfiH-ra 
[0 19 5] 

tr5T', #2&86Jg«"T*tt, PZTIMSISI:6 2 0ttMLt^S^ 
fit*T'tt5 8 0°CT*fc3„ 
[0 19 6] 

NH 3 ^5XV«3ia*ifell«l»IR±fflTi*»&*:**MJ»l 2fcX»ftU WIH 
2 _htCX7\" y * (C «fc 'J lr|g£0j$; L fellK, IrBlcDlBfaS: X R D&IC J: U W& h 
fz£.Z.?>m2 9(0«WiCatJ:5ifilXRD^n77'fA* ! ll6ftfe. EI 2 9 
©3tetti»*IHc.fc4x«. irKK+dW^»Jto (iiD ffiifii#»&*i'r^*ri: 

s&c, -?©IrK»-htCg«Ma!6 2 0X:©±iabfe^#T'MOCV 
D»CJ:*J PZTRt**b. ffflPZTKffl (111) RlfiMMEfcW* bfci: 
35, 02 9©Hi(ig«fce){C*ofe. 
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[0 19 7] 

z.mzMi,x, im<D±izmfaums s oictPZTi&MocvDSciy 

0 2 9CD««ST^f <fce>tCPZTm<7) (111) BW8K*S 
[0 19 8] 

[0 19 9] 

H3 0CJ:*itf. (l 1 1) Kttat*#*v^e«»»<DPZTH««*Bl«:* 

-r s ttsmmv * * ^ * ? > * ^*§ft<^ p z T ss^e^a & * * * * * 

8 VT<&«ffi**Jfc«r*&fc* SBI*I3&K#WVn P Z Ti&*t 5 *cV 

OPZTl^ft^^tA^^Tl^ 2 fiC/ cm 2 i:VN-5ffi;VNffih^o to 
[0 2 0 0] 

[0 2 0 1] 

H3 1ICStJ:')ftlB*i:6ofe. 
[0 2 0 2] 

03 ncifttf. (l l l) @^^^3tS^v^PZT^^^^^^/^ 0 ^^^*'t 

<, i o oiiiBfta^t+^KftKyv-yvtfifipajxs. zmzmlx 

, 5>#A»I©PZT*6«i6*t; , «S/jt«:*t*FeRAMIl:, x.-V>if 
[0 2 0 3] 
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[0 2 0 4] 

£t\ ^fitfy h^»4^S*^/^2/*<Z)»»«#IK«>PZTttS© (111 
) ffifSJ&Hi^fco 0 3 2(a) ^Ify b#»tt6*^^*>* 
ttfc^jlfcfl^*tJ<WffiHTf*>K 0 3 2(b) 1*0 3 2(a) CD^SST^bfcP 

zt8W<i i i>*weav^««a>«?iHtff«-e**. r*iicj:*iK, pz 

TKOD (111) KfiUt*tt#<ftat s feoT*»8 5%T*&£ 0 
[0 2 0 5] 

*&fcfy h L «s v ^ * ©a»S*R© P z T jBfi® (1 l 1 ) 

mfozm^t-o H3 3H ^A^-y h^»*bftv^*-v/^df sraam^sw* 

"CJlfe«Cl6-5<IWHHT*y, PZTKfftO>yi/>f >#tt«C»oTfiy. P 
ZT^CD (111) KlftJttf&ttSHI 1 0 0%T?*S, HlUJfi^^^b 
fePZTJ:yft5iSS*Il 3 0) (111) BlflU**tt9 0%£t±ttot, 

[0 2 0 6] 
[0 2 0 7] 

lot, xfcbTMMffrKSrKffa-ftSfe*^^ 9 0%i^l(Z)ISi 

(3g3tf)fgiECD^Jg) 

[0 2 0 8] 

03 4-03 7 », *awa)it3 3KJfc*»^««*»#*«©»a^aft^* 
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[0 2 0 9] 

*-r. 33 4(a) \zB?mffimmz&&t?z>zr*<Dj:nitwim'*z>o 

[0 2 10] 

03 4(a) tC^Jc^lC, nSXttpi(Z>S/'j3> ** 5 l©h7 

*^d*ffl»©**c»ft2/ u 3 > (sio 2 ) &*i&&a,t* s t i m&am* 

»i»M5 2&«|jlt6. LOCOSffilCiUMbfejeSlS*^ 
[0211] 

«v*T, S/y n>iS«5 1 (3D h 5 > y ^ « ic p s^p «• S » A b t P 
9i^/5 1aSMtS. 3£lC, 5/ U 3 > IS 5 1 0 h 7 > y X * Jg«««* 

[0 2 12] 

friz. S/yn>««5 i(DJ:«l*iB»c#»ftXtt#ISft©S/y 

1M KIRS: 7* h y V^77>fSiCj; y — — yifhx, V — hfMl5 4 a, 
5 4b S:)g«tS. 
[0 2 13] 

fcfc, 1 OOP tfx;i/5 1 a _hlCte:2o<Z)>f- b«ffi5 4 a, 5 4 b #a6#HC 
jUjJgft, hSi5 4 a, 5 4 btt^- K»<Z>— asSTfllfiR-rS, 

[0 2 14] 

#CtC, p 5 1 a(0?%4*- hSS 5 4 a, 5 4 b (DMWItC n & 

>f*^ttAlty-VKl/>f>ift6*l~*30nfi?ll«l;l:W5 5 a 

-55c 

[0 2 15] 

s&ic, cvDttc*y*MMt, «*ttsio 2 K*:s/y n>s«5 i<D±m\zm 

j*bfctftic* *<D«Bl^KS:^^^A^^ Lty- Mi5 4 a, 5 4 b coMffiUBB 
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[0 2 16] 

»V*T. >f-HI54a, 5 4 K9*-W<-*5 6*7X^1: 

ftfflbt. mi~fg3©nS^M«ffcff«5 5 a~5 5 c tCfftf n 
-f^^aA+SittCiy, 3fS 1 ~fl 3 © n S^ttftffilMRtt 5 5 a~5 5 c 5: 
LDD*5t(Cf -5 = 
[0 2 17] 

lo(0h5>yxf»«*«K:fi»t4 2^(0<)*-Mf 5 4 a, 54 b 
<0|Hf©IISl©nffl^i|««Jt«««5 5 attfta-tSlfy M§IC*«flSlcS51tt3 *l 
. h 9 y 9 JgJ*«*©H*«<!!>JII 2 , * 3 © n S^IMMUMM 5 5b, 5 

[0 2 18] 

JWJl©iSlC<fc y, p^7i;i-5 1 alCtt, ^*-Mi5 4 ahLDDfilCn 
S^M4M£ffcJS5 5 a, 5 5b Sr^-tSS 1 ©MO S h9>^'X^T 4 
hti54 b £ LDDW'&<Dnm*mm&mmS 5 a, 55c &*'TSlg2©M 

[0219] 

mz. MOS h5>^*T 4 , T 5 &I^i)A-iil5 7tLTI520 0 
nm<0ffS<Z>flfcfiHbS"J n:/ (SiON) Rfc^9^VCVDtSC J: »J f U 3>»R 
5 1©^BtC^-tSo -£©#l> TEOS^SIV^^XTCVDffilCiy 
0 /i*me«©*'fbi'U n> (Si0 2 ) &»lJflBHB»K5 8tUT*^- 

ii&il5 7©±»cjif«-r*. 

[0 2 2 0] 

T'«lISI8il5 8 5:7 0 0 < C©Mt'3 O^Mit^. fS 1 

SISi!ifiigElK5 8©±®£-ffc3*8i«Wig (CMP) ate* »J 
[0 2 2 1] 

#CtC 03 4(b) c^tfllJSSrJ^lS-tSi-eoxeSrKWrs. 
[0 2 2 2] 

*f, 7* h'JV^97-f«Si:j:tJ*A-|BiIB 7 fcft 1 JgNf&ftIK 5 
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/>-*-^>yi-6i£{C£ U, $2a^3©^M«i!(««5 5b, 5 5cffl 
JilcSl&tffg 20) h7f;-;i/5 8 b, 5 8c &J£fiKt£. 

[0 2 2 3] 

SfclC, «lJfnM»K5 8±®tS|l, *2fl)3>^ h*-;V5 8 b, 5 
8 c flic, ^;V-BI5 9 a t IT1JI3 0 nm®Ti|RfclK*5 0 nmtfJTiN R 
t3l^y**»CJ:yillC*iai-*. Se>tC ^-I5 9a±lCWl5 9b6C 
VD&ICJ: UJftftlTJffl, «2©3>^n*-^58b, 5 8crtfcS54C 

[0 2 2 4] 

ttV*T, 03 4(c) IC^t^lC ^-15 9 a&tWBI5 9 b SrCMPffi 

2<0 3>** N*-;i/5 8 b, 5 8 c ftlC^iSJlfe* > {f^Z/ttt. TiN 
TiK&**l*tl«l, I2fttt^7^6 0 b, 6 0 c ft*. 
[0 2 2 5] 

03 5(a) \ZB-t£olZ, Ty^-T (NH 3 ) A'Xffl^5XV(C J: 

6 0 ctfSMtStlfcV*,, 
[0 2 2 6] 

NHg y5XV«3l©*fri:bT, ^>/WCigA3*l£NH 3 <D#X 

S 3 5 0 seem, 7-v>Afa(Di±Jj$: 2Torr, 11815:4 0 010, *«IC« 
13. 5 6MHz ft 1 OOW, :/9X"7»£1B*tC 

#£$&3^-5 3 5 0 kHz ©WMJft«*©^t7- 4 5 5W, • ffl 1 JflHMfiffKn 

©SElf£ 3 5 Omils, ^7Xv|llfW5: 6 Of>fCfl»)fet*. 
[0 2 2 7] 

&tc, 03 5(b) »C3a%t«3S&^«t**"e©XgSSiWt*. 
[0 2 2 8] 

*i, S2ittt^5y60b, 6 o ci.t'mimmffiBm'o 8 ±tc, 

(fiRMI (aaSBfrJi) 6 l t UTTiJf *CJ: y 1 0 nm©^a»CJU*t 
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#Xi££0. 1 5Pa, 2. 6kW, % A y 9 B£IS 5: 7 

[0 2 2 9] 

HS^T. 4T^»6 l_h&Cffl©*£1tflS6 5 i:bTM^-«^JP:2 0 0 nmO^f'J 
SJtfA (Ir) M&^f-So Irm^XA-«y^^#i:LT, Mx.il 9im 
%\zm\ZtiZ>T)\<-dyii7.m*. 0. 1 1P«, ^yjtfflDC^U-SO. 5kS 
, 3 3 5#, 5 0 Q°C\zWLfe1rZ> a 

[0 2 3 0] 

fcis, f iffiiiiebtLT, -J*** (PO R. SMfc^^(Pto) IK, 
mibJyPVt* (iro x ) ffi* fKliSRO (xhn>f5A;i/f-fAii 
) 1. Xti, IrR, PtR, PtO x R. IrO x R#&»jR bfe***3SR&JgJ*b 

[0 2 3 1 ] 

«l©#«J|Jt6 5±JC. ttlltt#R6 6 t ITflAtflW 1 2 0 nmffl 
PZTRS»«tS. !3tf§m#R 6 6 li, «SlHli»»IC3a%bfeJ:-5a!*W, * 
ffi&JSHTfcJ:^**, rCDHJS^T'ttMOCVD (*$&£:J8C V D) St'PZ 

[0 2 3 2] 

mo c v D-mz. Ktt*mKtt fcAftfltc * o r^ft oTiRjESsw k#a-t * 

^fcKJSRtC^AL'tPZTRfcJgJfcUT^*. MOCVDSlCi'J PZTIrS 
[0 2 3 3] 

[*7] 



PZTJ««*# 











PZT 


STorr 


62CTC 


620» 
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[0 2 3 4] 

[*8] 







THF(TetraHydroFuran:C4HaO) 


0.474ml/rnin 


Pb(DPM) 2 (31K0.3mol/1 ) THFjS>ffi*ICiS«) 


0.326ml/min 


Zr(dmhd)4(3R/S0.3mo1/1,THF;§;ft^(Ci§^) 


0.200ml/mm 


Ti(0-iPr) 2 (DPM) 2 (iHS0.3mol /I ,THFiS>«^ IC^P) 


0.200ml/mm 



[0 2 3 5] 



m^x, fonmtt-me 6<d±iz. m2<Dmmme 1 1 itii«j?2 o o n 

m <D m-i t -f U P *J A ( I r0 2 ) £ X rt y $ m (C <fc *J J£ j£ "T S . I rOgM © X A <y # 
tbT, «*.«, X/'Cy ^#H»{C#AS*lST;i/=f>^XffiS:0. 8Pa, 
v«flDCA!7-fcl. OkW. ^«^WH9#. 

2 otucigjg-f a. 

[0 2 3 6] 

3^lT% fS2CD#*K6 7 £ bTIr0 2 K£JB^£®te* TKiH^'ffcBf'tt&ft-tS 
fSfeM'SS. $2(Dff|g6 7 £LTPt&&J£j£-f*U*. PtBt^**^^ 
#bTiMK«UB#**fc»» **95?**6»4a*. PZTRSlTtatT* 
ft^-tt^-rv^ i*Uc*fbT, iro 2 attifciM1M§ tKH 9 ^ ;i/ 

[0 2 3 7] 

IC. f 2©itl6 7fflj£f£lCJ: y&P®fM8 6 6 tfgtf fc** - 
[0 2 3 8] 

Has) &f 2ffl^lI6 7iiC»l.. n-Fv^ytt, *iatf»2®*« 
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[0 2 3 9] 

•£LT, S3 6 (a) JC^fJ^ JC A- KVX * ICSfcftfcV* 2 <Z>i» 

116 7, ^iiM6 6, fRl C!)#tI6 5&tftpiai*6 1 

liHBr £0 2 ©M-£#X&Jg^-tfTfc*U »HS*IK6 6 £>x >y ^ > y^SIS:^ 

[0 2 4 0] 

±SP«ffi6 7 a. 3§JfS«ftB£6 6 *3rVAi/9Q Q <©S§S#BI 6 6 a, Slffli 
116 5StflM©ifTO6 1 fc^^J/JQ,, ©TSPSffi6 5 a 
[0 2 4 1] 

[0 2 4 2] 
[0 2 4 3] 

IMC, 03 6(b) (CaVTA-iK, 1 Jgia*fi*K5 8%t.Xf*vrtS/* Q Q <D± 

iz*vAi/#&nmnt&6 9 tbxmmi onmcrj^tscvDacj:';* 

[0 2 4 4] 

teo s#x&ffi^s:/9XvcvD&(;:<fc y, usi. o^mSS 

©«2jgra*M*a7 0fcbTI*ft:5'y=l> (Si0 2 ) *fit«MM§l«l 9 

[0 2 4 5] 

$£>tC, |g2Ji[ai»»K7 0±W«:CMPi*»CJ:»J¥S-fb , t*. CM 
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T*3 0 0 n mlSttS. 
[0 2 4 6] 

#CtC, H3 7(a) {Ca%-r#3aS:»«-r«* , T?©XgS:«W't*. 
[0 2 4 7] 

SE-f, l/^h?X? (*Ha%) SrffiV^T, «fl, f2lP»15 8, 7 0 
, ^5/ 6 9WAA-|fiii5 7 £x -y > ^-fS 3 tC J: »J 
»l©na^«*tt***5 5 a©±IC*-/U5 8dS»*t*. 
[0 2 4 8] 

s^tc *-;v5 s dA2:«2«n]KfiR7 o±iz, y/i-mt. hxmms o 

nmfflTi^i:aJ?5 OnmfflTiN K*:*^? *&IC £ »J JRIC&Jft-r«. S&IC 
CVD»i:J:'JWRfe^-I±K:«*t«ill:tiC*-*5 8 d|*l£^±lCiI 

[0 2 4 9] 

gv\x, wk, tin mm cm pmz&v mm Lxm 2 mmmmm i on 

IS3 o d roD3&3 aimw&-f=yf 6 o d li 

as i ffl^M««5 5 a 

[0 2 5 0] 

#CtC, 03 7(b) ca%-r«ijas:**'*"**"e©xss:»wr*. 

[0 2 5 1 ] 

JUS^tt^^y 6 0 d±tf2ffiaiI7 0_hlC, ttftKrihlt 
H^) t. bTSiONK&C VDffitC «k 'J 1 0 0 n mtf)jp:£ IC^f^t" 6 = 3 £ IC, ®? 
ftBeriLK . & 2 JflSS&gilSI 7 0 X.X$*V rt*/ ZQkmmWm 6 9 & 7 * 

HJyjT5 7-< -ffitCJ; y — >^LT + ^^S/f Q 0 <£>±gPS1S6 7 a± 

}c=i>^^ h*-;i/7 2 

[0 2 5 2] 
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S550iCi:bT6 0#R3«£>*i6 = 
[0 2 5 3] 

[0 2 5 4] 

££>(C, iftA->^Q 0 0D_taSS«6 7 a±©3>** h*-;i/7 2|*ItSS2 

jiiBi»iiii« 7 o©±kaiibi &mm*rt*--y'r-t?> 

ittcfcU, ^3CD*mtt^vy6 o dk:t6*ia*i*#«i£^'5' K7 3 at, n 
? h;fx-;i/7 2 S:ilLT±SI5aS6 7 a \Zffl&Zft&—mU±MWM r l 3 b 
. 7 3c6fJ*t*. *(D±mmthT, mXM. IH6 0nmfflTi, KJP3 0 
nmODTiN , KiP4 0 0 n mCDAl-Cu . KJP 5 n mCOTi. 0 n m<DTiN 

[0 2 5 5] 

£<b{C, £2ffNil&*K7 O, -jfg&*BBi&g7 3 b, 7 3 cWiSttA-y 
K7 3 aO±K:i(5 3»iaiilB»BI7 4 *l^T, % 3 JURHftttlK 7 4 £ 

>y LtitfiA'y F7 3 a<Z>_hlC3fc-;i/7 4 a ^<Z)3ft-;i/ 
7 4 a «lCT*^«R{CTiN KfttWIJIlfr&fcSfM <D**tt:/9 ^7 5S^t 

[0 2 5 6] 

^ -i£tC J: >^-T-2>^iHCj; y, «4 <D#«'K^"5 7 5 1C&$&2*1 

*fcfy MR7 6 SrJp«-r«. tfyMR76tt, ^40*111^7^7 5, 

Ay K7 3 aWf Sittt^^e 0 d £/TbTfg l©na^tt«»ffliS5 

[0 2 5 7] 

H2 0D#S'tt7 p vy 6 0 b, 6 0 c_hSfg<D@atf>ig-£rte 1 0 %gSt'«) 5 <7>T% 
NH 3 ^?*v«JiCJ:*«iSiai«»R5 8 ©KK®ifc#tt*i R* 

4 7 ffi!E#2 0 0 3 - 3 0 3 4 2 5 7 
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y 9 mM*. Q swCDifiD % h ft h = 
[0 2 5 8] 

L#U MOC VDftK:«V*&*l.5»*i:iS«a*K:J:o'r, ffl 1 2 © 

fcmtt^ife o a, 6 0c &*>^*?>#iMbS*iT»» , *'*J3* 

[0 2 5 9] 

frt. **i6»*Ttt, M#16 6 SrMOC VDffiC J: 'JMtSf ^ 
fC. f lWf 2ffl»tffiy7?'6 0a, 6 0 c©®tffcfcR8lbf SX»£-£tf* 

=e U iz^&tf^ODSBiXillJco^TSiiJf-t So 

[0 2 6 0] 

S3 8-04 3fct. *»W<0*4^||g»ffllfC«**«WtS5*©W3a3:e«:5<"t 
[0 2 6 1] 

III 3 8(a) {C^tTA^IC «3 38i6?BttCa*LfcXglCj:y 2/U3>* 
f 5 1 CMOS S7>^fT 4 , T 5 fcJgjaU SklC, 7, #1 

mmmnms 8 s^ts. 

[0 2 6 2] 

E3 8(b) {c^-ri-ic PFia^) zm^xmiM 

ianeiw)i5 8 tAA-«sa(K5 7*xv^>ybx, ^^ut^fflfi, « 

2Wf3fflnS^M«Mf 5 5 a, 5 5 b, 5 5 c © _tlC**l-?*lSS 1 , 
f 3©3>^^ H^-;i/5 8 a, 5 8 b, 5 8cS:iSt^. 

[0 2 6 3] 

&(C, 03 9(a) K3a%-r«JtS:»«-r**T<OXe ; S:«lW't*. 
[0 2 6 4] 

*1»IBI*M»K5 8_fc®i:«l~*3<0:3>** h#-;i/5 8 a~5 8 

4 8 ffiSEff 2003-3034257 
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c|*lB{C, *OV-«5 9 a LLXUZt* 2 0 nm©^#> (Ti) M£.mt* 5 0 n m 
<D&it**> (TiN ) jffcXA'y #&fC<fc UHBUc^^S, 3 WFg £/Bvn 
SCVD&lCioT, J>^T> (W) 159 b5:^;i/-I 5 9 aJilC^L 
T3>^^ h/ft — ;i/5 8 a~5 8 c ft £tS:£IC 
[0 2 6 5] 

>^n*-*58a, 5 8 b, 5 8 c ft tC-etl^tl^;* # > V 7*=r^ Jf 9 
b 5 9 att, »1, »2»tf«3<0*ftt^y6 0 a, 6 0 b, 
6 0ctlt«6ffl3ft8. *1. *2fttff3©»Itt^^6 0a, 6 0b, 
6 0cli, **l**tflil, «2MS3fflnS^««$iS5 5a, 5 5b, 
5 5c ICgaftSft*. 
[0 2 6 6] 

#ClC, 03 9(b) (C^-T J:^IC, ^l~I3©#ttt^7y6 0a~6 0cffl 

_hi:£li SHgftfiiS*K5 8©_hic, mm&ammxv 7 * * »M 6 2£LXJVi? 

[0 2 6 7] 

*B*0. 1 lPa, X/<»^ffiDC;W-S0. 5kW, 5 0 0 °C ICgg^t 

£„ 

[0 2 6 8] 

IrJBtt, p^i;i/5 1afflBlf»J0f2, $3fflittt^5^6 0 b, 60 

(t. 5 5 or©««*fl|-CT---n/t-*IRH#*tt^ p 9y6 

0 a~l 0 c©»SIMt«:l*lb-f 2 0 0~4 0 0 nm©^^(C^ 

[0 2 6 9] 

«^T, l*/^'J7^f ^1/16 2 t fell 2, ftS©**^^ 

6 0 b, 6 0 c©±©««tc, *-WtS/*¥W*tt©v** (*Ha*> ft**/** 
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[0 2 7 0] 

#ac H4 0(a) ics*-*-*-^, ^%9K.m.t>nt£^w&<»tmxv?**n' 
ttt^^Bob, 6 o co±i:-tcojaia»c*«»c3»"r. rtiiciy, 

[0 2 7 1] 

14 0(b) {C^-TJ:e>^ *lffl»«fi^y6 0a, ftXAUT* 
#;i/«6 2fttf4nffmffilftK5 8CD±tC»fl:l»iL!»»K6 3iltlfiftJ/'J 
3> (SiON) JfX«^fc^Un>(Si 3 N 4 ) I&CVDSfCitJ«^.tflOOnm 
©JPSJCJgjaW*. JIS100 nmCDSiONJf XliSi 3 N 4 Jftt, »65 OX;©^* 

y--;i/TT% ^lfflfcmtt^^e o a ©SMfc&BSuh-f 

[0 2 7 2] 

asv^, KftKrjhiMK 6 3 jitc^ft^Ji 6 4 mm®.®mm 

So 

[0 2 7 3] 

*M*tt**Ji6 4 tbt, WiifTEO S fcM^SC VD&ICJ; U 1 0 0 n m 

(Dm-£<D%fcitisv 3> (sio 2 ) a&j^^-f^o 

[0 2 7 4] 

J^CIC, 04 1(a) IC^-fJ^lC, m^UT**AlB 2S^h'yA-Itl/ 

■c«tBs*T, mm^Mm e 4 tmitm±mmme 3 srCMPjctywwbr 

2, i(ft»tt«3ilJf 6 4&0fBK-fbl»it««iK6 3©W*®t*¥ffifcfc*. 
[0 2 7 5] 

»^T, T>*-7 (NH 3 ) ^ffl^7XviCi«J^HHffiiI5 8*®& 
[0 2 7 6] 
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NH 3 ^7X7jai«)MtLt, ^-y>^rtC#Aa*l*HH3 

£ 3 5 0 seem, ^^yjip^COS-tli: 2Tori\ fi^giSS £ 4 0 0 , S«tCgt 
i»atl*13. 5 6MHz ©IftflJftmWO^^-fcl 0 0W, 75 XV«*1gtflC 
tt*&a*l* 3 5 0kHz 09lKJItt«KCD^<7-«: 5 5 W. • II 1 JfHMMMIH 
(DgglliS: 3 5 Omils, ^XYlWSSe 0 
[0 2 7 7] 

Z<3D#UC 04 1(b) |CSVrJ:3K, iJH/tUr^>Al6 2, BftKrlbtt* 

§6 3 ;&znN»tttt*Jf 6 4 ©±tc ras 6i, si (Dmmm e 5 &Ktc*$j& 

•T*. ^16 1 tltMxBfS 1 0 nmCTifSMU f l©itI6 5 
t L/TM^-liJPS 2 0 0 nmffllrl&XA-^lCfe yjRfCJgJ*-**. 
[0 2 7 8] 

*ne><D*ia»6 1, miommme 5 3g3 3y6j£«uc^bfc 

[0 2 7 9] 

»V*T, g§lCD^1tlSI6 5_htC, 3£SIS#;S6 6 t LT«*.tf*a 2 0 0 n m 
(0PZTi&MOCVDiSlCiyi«t5. 
[0 2 8 0] 

MOCVDtSlU'JPZTltt, *OJ:ift*ffT»*S*i6. 
[0 2 8 1] 

6 2 0°C£-rs. fbt. PZTKS:**t-^^ig®^ PbOflWfc bTPb(D 
PM) 2 , Zrffl«»i:UTZr(d«hd) 4 , TWBJKWfcUT, Ti(0-iPr) 2 <DPM) 2 #JBv*6 
n*. *n THF(Ct^/ifc3%(D«St*^»S*T?R^lCStlfe^ 
«Tf*fli«K«aa*l. ftffc»T?fct«*.tf 2 6 0TCfflfiST'THFi:i:%(:^t 

3±icpfc^#we»ns. 

[0 2 8 2] 

*#0. 3 6 5ml/min. , ZrJRW^j^O. 19 6i»l/min. , TiflCfHfatf 0 . 
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1 7 5al/-in. JCK£S*U * ©«<Z> 5 0 5 WB"TttPb*»#*# 0 . 3 7 6ml 
/min. . IrmWXXtfO. 2 7 7ml/nin. , TiJRift#X#0. 2 1 4 ml/min. {C 

[0 2 8 3] 

*©J:3fc*frK:J:ym«aftfePZTK©JPStil 2 0 nmT'&'K 
J&te Pb/(Zr +Ti) =1. 17, Zr/(Zr +Ti) =0. 4 3t*of:. 
[0 2 8 4] 

MOCVDSCJ:0ill*aftfePZTRtt. «*ftS*lT^*<DT*, 
[0 2 8 5] 

£33, B 6 ©Jgjfcli. * 1 BIG J: VOl/ 

y^/ffi, CODjS**»fflUTPZTJiS»«bT%)J:v^ £t~* 3£«§®ttJi 6 

[0 2 8 6] 

ttV^T, 6 6 <D±IZ. m 2 fflftl 6 7 btfJil^S 2 0 0 n 

m © gE-ft -f U V V A ( I r0 2 ) £ X A y # & tc «fc 'J J&f&'t S . 
[0 2 8 7] 

#CtC, 2 ©ag-BM 6 7 _LfC, TiN £Si0 2 &^1-£ A- FTX* (^0^) & 
Jgjfc-f*. /\-KV**tt, fl5 2 3fctf*3(D#«tt:/9y6 0 b, 6 0c±ffl|S 

*AU 7*#;i<J16 2©±#£*<z>Mffl{c^A°^#¥®0^£&£±5^# 

[0 2 8 8] 

M^T. A- KT^f tC«t>4X*V^««O«2(0*«Bt6 7, 6 
6 2, $ei»1ft^«r® 6 4 ^.t>*M-fbR*lt*e^^ 6 3 ©±IC* -V AS/* 
[0 2 8 9] 

*v**/*q x H4 2(a) ic^t-j^tc, tpmme lWf 1©««16 
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[0 2 9 0] 

loOD^x;i/5 1 a(DJ:^tCtt2o©dr'r/ , ?i/^Q 1 -£*V?5<Z>T 
gP«H6 5 a «^n^tl^2Xl±m3©^tStty9y6 Ob, 6 0c 4^bTf 
2Xi*^3©n§S!^M*ffit!cffi«5 5 b, 5 5 c C««WK»8S*l&. 
[0 2 9 1 ] 

[0 2 9 2] 

S6 5 OTC, 6 0#|«©*#T*K*£*tr:7T-**W^fffc>tt*. 
[0 2 9 3] 

r * o tc!£gf 6 6 © a # - - y 7 vi mm r - - & * if & 

TgP«S6 5 att:T<Z>Si2, $3©fttt^7y6 0b, 6 0c CDffiff 
[0 2 9 4] 
[0 2 9 5] 

#ClC, 04 2(b) (C^-rie>iC, *^A->^«1I6 9 bTJp:£ 5 0 nmffl 
[0 2 9 6] 

«tV*T, 6 5 01C-C*6 Ofrmn&W-e***^*®! *V T - %*ft<DWM% 
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[0 2 9 7] 

^■©gt HDP (High Density Plasma) g£B£M^T, ^7X?C VDSICi 
,»J. *52jf|ffl!»liK7 OfcLTffS 1. 0MmiSOl!!ftJ/';3> (sio 2 ) 

[0 2 9 8] 

$f,ic, i2ininfi7 o©±ib& cm paste* r©«"?» 

, CMP«fiD«S2JflBIB»K7 0©»'J©f8tt, ±Sf«I6 7 a±f3 0 0 n 
[0 2 9 9] 
[0 3 0 0] 

§ii6 9, m&&®mm 6 4 z.vMitffi±mBmQ 3 sxy^^-r^r^tc 

*U, «1 (DmnVZ-J^f 6 O a©_h{Cfg4©=t:/#* h^-;V70 a S»*t 
[0 3 0 1] 

j|^V>X, |H4<D3>*j' h*-fl/7 0 arti:f|2»|BWB»BI7 0±K, 
StbTffS 5 0 nmCDTiN Jg£;*r?y *ffilC «fc UI!lCJgJ&-r5. 2?>K:, CV 
DSfCfcU ^>^X^>«Sr^;i/-M©±fC^SbT^4©3>^^ h*-;i/7 
0 aftSr^lcafeiitf. 
[0 3 0 2] 

7 0©±lf±*» *bT, *4©3>*{' h*-/l/7 0 aftjcjsan 
£*>^Xir>jg;&t>*y;i'-JI£fl4©#«tt^:7^7 1 tt«. 
[0 3 0 3] 

tvTvia-to-vian > * ? h 4: ft 'J , * 1 ©*»«i5cffi« 5 5a (C«^#J(CM$c 
[0 3 0 4] 
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*K, ai*^9^#H«*^*2*IBitt»K7 0 5:3 5 0*C, 12 09©* 
[0 3 0 5] 

^c(c. £4©#mtt:/5*7 i±fc*2MIS«»R7 o±lc, £2©mfcl8iL 
Jf (*Ha%) fcbTSiOHjffcCVDSclCJ:»J 1 00nmOj»aiCJP*-r*. 
[0 3 0 6] 

V-* V U vy^7-C U^^-->^bTdr^A°i/^Q 1 ©_h3P«*i 6 7 

[0 3 0 7] 
[0 3 0 8] 

»V*T, ^^^S/^Qj ©-h§|S«ffi6 7 a±©*-^7 2 ft i:^ 2 SfSSfi^BI 

7 o©±fc* 3 sa6»«fcH 
[0 3 0 9] 

K7 3at, *-;i/7 2 LT±»mif 6 7 a |Cj£tt3 

^•5-*a©^MBH«S7 3 b, 7 3oi:t**t*. 

[0310] 

r©«K, ^3HJE^fi8tlHD*?*K:«fcoT, 3 Sfg*e»l« 7 4 . 315©* 
[0311] 

;H6 2tC*f-r3©®«©«11=H±l 0%ggt'feS'i, NH 3 ^9XVtC@S *l£ 
^i»H4®#Ji6 4©±©* J ?AS/#Q 1 fclfffc-f &TSP«ffi6 5 a ©ftSStitf 
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[0 3 12] 

BP*.. Il®iil6 5 (T«PSffi6 4 a) © (1 1 1) ffift&StfSK & l J 
, f 1^116 5_ttC6 2 01C<Dl«V^*aK^MOCVDiS»c:J:y PZTIfc 
M#i6 6S»*t6Ji. &S§itttBI6 B fc*MW* fl/-f >©e>*39 0 
ijt(iii) ffiimcjf^o Z.*UC«fcy, £2ggK3J&Jli£R4K£. #£*»»© 
*=ey-fe;i/©-f > hftttflRlil/fe. 
[0 3 13] 

MOCVDjSKlJ:y3i9l*<*K6 8 **Ett, 
y4S*M^5y6 Ob, 60 ctfgHfcADT** M6 2 tC«*>*iTV*&© 
T*, ^tCi^#'«tt^ , 9^6 0 b, 6 0c©ISt«4l*K 

[0 3 14] 

fe«U *«t#K6 6©jjt*«JK««i»+«Te4:#«tt^9y6 0 b, 60 c 

t*6 5 OXJJSTFfflSKtfff*^. Slfe, PZTgT?«)^l/^>© (HI) B 
fr.fctsPS:9 0%J^±.lCt5fc«)lCtt, 6 0 0°C£A_h©l&Si&S#£>B£:fcS.. 
[0 3 1 5] 

i*l£>©Zli:fr<D, Iitty7y6 0b, 6 0 c 5 a (Cg^-TS 

7.9*jVWk<D il r J *rti/9Q x ©^XStCSVTtt, tiiSIS 6 6 ?: 6 0 0 

[0 3 16] 

fcfc, «H3*Jt»tttBICJ:^K, 03 9(a) C^-rttJST?* « 1 ©SFS$e« 
K5 8©*ffi^NH 3 ^9Xv*yi«:*?v*, #o*©±KTiItS:rt-LTtMt*y 7 
^^;H6 2 fc^fSLT* «fcv*. 
(SS 5 ©Hit©^J§0 

-W\'i/*Q©T8P*I&1 4 a©-gP$:«^-rS«7tlCoV\Tl5ire't-5o 
[0 3 17] 

04 4-04 8tt, *»W©«5 5*jB»«© i f i **i6*©«JiXgS5%'tWriB 
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0T'&£ O 

[0 3 18] 

*t\ 04 4(a) Ka%-r«ja«:»«"r**"c©xes»wr*. 

[0 3 19] 

»4*li»*Ka<bfeXgK:J:yS/y3>*«5 1 (CMO S |>^>s;**T 4 
, T 5 *V*Hf5 7, fclMIMMMM 8ft»J*U a-btcSgl-fi 

3 ODSSW'ft^^y 6 0 a~ 6 0 c ZBf&-?£. 
[0 3 2 0] 

rW&fC «3£*»ttfcB#fc*#U:J:»J. NH 3 #*©:/:7>CvfC «fc 1 
SW!ii6i»ll5 8*ffiS:3fc@i-.£. 0 ifflf^. « 1 ~* 3 «Stt^5 6 0 a ~ 6 

o c itmt-znte^* 

[0 3 2 1] 

IR^T, 04 4(b) fC^-f^tC, ^HTOil5 8StfIl~f3#ttt 
^5^6 0 a~6 0 c©_hlC, tflflfJI 6 1 UTTl*ft**y *K J: »J 1 0 n m 

$tl&T;V=f>7!/^ffi5:0. 1 5Pa. ^A-^IDCA9-&2. 6kW, X/\°y 
*#IB«:7», iSS* 2 O'CtCigJt'tSo 
[0 3 2 2] 

*C. 04 5(a) IZm-f J:3C, (flM 6 1 ©±K»mtt©»*<* U T * 9 * 
me 2 a i: Lt>f 'J y>AlS^^>v*i:J: 'JWS. r»lI/t!J7^fA' 

lPa, ^A-y?fflDC;^-?:0. 5kW, 5 0 0 °C SCfgJtf £« 

[0 3 2 3] 

BMt*U 7^fM6 2 a ^fcSIrjfte, iitt^ySO a~6 0 c © US 

Tz<Dmfoumr*T--)\y*zmcmmv£75>fG 0 a ~e 0 c©*»mfc&i«it 

■$Z>t=.MzmX\Z2 0 0 nm<Z>JP3K:jg#S*i. S 1 0 0t±*< 
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a~60 c©&ft;£B&lLT-gS,, 
[0 3 2 4] 

«V*T, MJRAiJ 7 31*^*6 2 a©e>^«2, ft 3 <Z)ig«'l4^ {T 6 0 b , 
nT%J:v*U »fb*-*>, 9ft J' y 3>*©a - Kvxf tlfl^t %iv^. 

[0 3 2 5] 

#ClC, 04 5(b) lC^-TJ:e>lC, VX^Mj C«fc*lfcV**tf0«*-*y 7* 
6 2 afttftp|BI«6 1 £312, $3©Iftt^7^6 0 b, 6 0 c<0_hi:*©M 

*10*ttt^yi 0 a&g|ffi75. 
[0 3 2 6] 

[0 3 2 7] 

04 6(a) fCaV*-«fc3K« flffl#ttt^?6 0a, U 7 

^^;H6 2 afttf*lJfmil6MR5 8<D±tC, aftKrihttMMK 6 3tLTli 
ftj/U3> (SiON) *Xtta^^U3>(Si 3 K 4 ) M*C VDtSK J: »J«*.« 1 0 
OnmC*ai:»*t*. tt^T. ftf&KrJhttftlR 6 3 ±IC. ttlttSIS6 4 
ai:bT«^tfTEOSfeM^*CVDaK:i»Jflitf)?a 3 0 0 nmOiftJ/ 

yn> (Si0 2 ) JfS^-t*. 
[0 3 2 8] 

Site, 04 6(b) icj*7<ke>ic, K*yXU7**ii/M6 2aft^hv/'«-M 
tbtl«a*t, CMPCi»JIWItt*iI6 4 afc«fcKfih«MM*6 3«:ffi 

IAU7MM6 2a, 12 <Z>t&J»tt«*Ji 6 4a fttHlffil&ihttftK 6 3 CO 
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[0 3 2 9] 

04 7(a) tC^i-J:^C, ft** U 7 * * )\>M 6 2 a , ttftffijhtt 
§^6 3 atfieittSfl 6 4a ©±IC, Jg 1 ©*SK 6 5 b t bTMiliJ?^ 
3 0 nmCDIr»S:^^y U JBlC^fjR-fS. 

[0 3 3 0] 

Jt-fSUB** 6 4 a £NH 3 ^^XvKHSIbT *><fcV>. 
[0 3 3 1 ] 

«HT, m 1 6 5 b ±iZ, 3£S§S#Jf6 6tlt^«JI3 2 0 0 n 

m©PZTI5:MOCVD!Si:J: U**t«. MOCV Date* 6 

[0 3 3 2] 

T*>.fcV*. **l#I6 6ffl#«J:bt. pzt«*k, ffi 

[0 3 3 3] 

m©Ir0 2 *&xyCy J: 
[0 3 3 4] 

?*{C, 3g2©2»*«6 7_h(CTiN Jf£Si0 2 «£IHlC^j£-t&. TiN jfttX^V 
*tC*y*«S*l. Si0 2 MttTEOSt«V^*CVDj*K:j:»J»lRa*l* 
. TiN JffcSi0 2 *tt. «2. Ig3 0*«tt^"9y6 0 b, 6 0cffl±*1?i*A' 

y 7****6 2 a t««rai5¥®»«K:/'«*-->i r a*iar tc* »J^- K 

[0 3 3 5] 

6 6. ^lCDft|g6 5 b SI*i9f>yt4. >^CJ:»J 
Ififfttttt** 6 4 a^x>v^>^$tlTt, -t©TO»flll»it«Slillt 6 3#x* 
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[0 3 3 6] 

«±CJ:y, 04 7(b) izBtX^lz, «n*IWMMl5 8±fctt*-Y*S/* 
Q 2 3S«»«a*l*. **/X2/*Q- 2 ©TflMtSe 5 att, l& 1 6 5 b , 

tX/tij T * 6 2 a&tftflS* 6 1 ICio T«f&3*l3o *-V-*5/ 

#o 2 ©fim^se 6 a&&mm&mG e#6i«sn. s&k*^5/*q 2 

0D_hgP«^6 7 ateifl2£>*«BI6 7 #&*J*S*l*. 
[0 3 3 7] 

**/*S/*Q 2 tt, loCD^x;b5 1 a©_t#tC2oSEfi;**W -tft&<BT» 
fi6 5 a tt-f nf ft» 2 Xlt» 3 (0««tt^5 ^ 6 0 b , 6 0 o^LtS2 
Xl*£3©na*«4Mfc«1B*5 5 b, 5 5 c IC««ttlC8lft3tl&. 
[0 3 3 8] 

[0 3 3 9] 

«ck, grafts 6 6©KK«:xy^>yK:j:*^3i-y**e>ia*-r*fe«)K: 

*S*6 5 Or, 6 0«-|8I<D*frT*ifc*S:*tr7r-*^rtTfff*)ti*. 
[0 3 4 0] 

rwJ;e)ic§S»«*S6 6©/\'#-->^iit#BciM«y--;i/&£©^3S£ 

fatm-Br. TSP«*6 5 ait:T©^2, IS3 0D#«ffi^^^6 0 b, 6 0c ©tt 

|64 a ^^bRSlt*eiHfeM 6 3 ©K*aattT?** *. 
[0 3 4 1 ] 

[0 3 4 2] 

**\ **/*S/*Q 2 , BMfc|»ihl(l»ile4Jfc0P«2(0ilB»tt***6 4 a± 
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ftt;^K7 3a, -flW7 3b, 7 3 c, f 3lHftiI7 4, % 5 (D* 
[0 3 4 3] 

JJLhflDXgKJSHT, NH 3 1 OWMIWII 8 1 ©±C 

4>NJf6 1. l*A'J7^f*I6 2a*i»*aft, +IBM6 1, B*AUT^ 
*;i/Jg6 2 aliTSP«S6 5 a©-«PS:#^-t--S)o 
[0 3 4 4] 

5 a) CD (111) KW!ME%i*<**J, S&1<Z>*SBI6 5_tfC6 2 
0t:©*V^ltSa«T?MOCVDft(CJ:y PZT»»m#UI6 6 SfJ^tSt, 

&i§e#]Si6 6s**t*j^w>«)^9o%H±i din mmizffi*.z> 

[0 3 4 5] 

MocvDttK:j:y!Mi««it6 6fc*j«t**»ctt, zyf^y 

i*)mmWt^9if6 Ob, 60 c*WtA'J7^f;H6 2 atca*3*lTV> 
[0 3 4 6] 

6&600—65 oTcc^lIff^tart^* bv\„ 

[0 3 4 7] 

tf, ^5XVCVDS, MOCVDS. * >V 3f&&C «fc o TJgJ* LT =fe <fe Vn c 
(#IB1) #^*«©±*lc$6»KS:^t-SXgi:, 

** t u fed - **** * xxcDzf^xvzmm v Tmm&m 
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fc * * z r t * w« t -r * 

(#132) tfria#x(i7>^-7#*T*&s^ft#$t£-*4#iEi tci3i£©¥ 
(#133) «K^9XTft*B»»KK:jKl«Ufe«C, ttK«MWHS:*Ca#H* 

cn^*isi»ioo. «fBaaaKWJi««iwa*»iLhc*jaan* z t ft 

fffk i: -t 4 #13 1 X li#B3 2 lcK«©¥*MM6*ffll«it# ft. 
(#154) fuIBJtS'-fKfflUi, 1 X 1 0- 3 Torr«T©J£*T'fe^3i:5:#^ilf 4 

#SB 3 fc»*©¥#fc§S«©»3i#i£. 
(#fB 5 ) ttffi:/5Xv ft tfTSBIfiftlRtcffiftr L * o TtufB H agEftlg©^ 
(&iu (C , WiB^KC5 *B ft BK* 1 4 r ft 1 1 4 #13 1 75M#f a 4 © v % -f 

(#IB6) WK*©B*£au «fB«l©#«K±OT^3-A/©a*(CJ:oT« 
*>ti* r i: ft#^^-T4#fB 5 |ce*®¥**£tt®lBfi#i&. 

(#iB7) ttrgagasBfaStt. f 1 *^ t;u5-?2>, s/ua>, #§> 
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